The DEBYE characteristic temperatures for some of the cubic semiconductors have been calculated using the VRHG approximation and the series expansion method as developed by BETTS, BHATIA and WYMAN. It has been found that the VRHG approximation is simpler than the series expansion method. The values obtained using this approximation are also, in general, in good agreement with the experimental values and the values obtained by some other workers.
The DEBYE characteristic temperature, ©D , is an important parameter in the study of a large number of solid state problems involving lattice vibrations, such as electrical resistivity, thermal conductivity and scattering of thermal neutrons. Because of its importance and the scarcity of available low temperature specific heat data, several methods have been developed to calculate it from a knowledge of elastic properties of solids. The DEBYE temperature from the theory of specific heats, is given by the relation 1 where h is PLANCK'S constant, k is BOLTZMANN'S constant, N is AVOGADRO'S number, o is density, M is the molecular weight of the solid, q is the number of atoms in the molecule and v m is given by (o\ where dß is an element of solid angle and Vj denotes the velocities of propagation of low-frequency vibrations and as such are functions of direction. The subscript j numbers the solutions to the CHRI-STOFFEL'S equations for plane wave motion. Hence, the calculation of the DEBYE characteristic temperature by the above two equations is limited only by the difficulties in computing vm .
The solution of the integral in equation (2) by numerical methods although rigorous and exact, is by no means practicable unless one has access to a high speed computer. Tables such as have been published by DELAUNAY 2 may be used with advantage in case of certain crystals but their scope is limited as these tables besides involving tedious calculations, are applicable only to some of the high symmetry solids. The series expansion method of HOPF and LECHNER 3 as modified by QUIMBY and SUTTON 4 and SUTTON 5 although a useful procedure, is equally lengthy and tedious and is applicable only to cubic crystals. While this is immaterial in single cases, the time spent in calculation can become disproportionately large where a series of compounds has to be considered.
HOUSTON'S 6 method of series expansion as developed by BETTS et al. 7 a ' b , relating @D to the elastic constants of the crystal, is no doubt more general but still lengthy calculations are to be done, depending upon the numbei of terms selected in the series expansion. JOSHI and MITRA 8a have calculated by this method the DEBYE temperatures of a large number of solids. The method of BETTS et al. 7 a will be discussed in some detail in the next section as it has been used in this paper for the calculation of DEBYE temperatures of cubic semiconductors.
In the case of isotropic crystals, the evaluation of v m is very much simpler as equation (2) 
where C;/s represent single crystal moduli.
BLACKMAN 10 a ' b suggested the following approximate method when the ratios C12/Cn and C44/Cn are small which seems to give good results.
Another approximate formula by BLACKMAN 11 covers those cases where the ratio (Cn -C12) /Cn is very small and ©£> is given by the relation
where A is the cell volume and S is the number of atoms per unit cell.
These approximations are sometimes accurate but cannot be applied generally. POST 12 has developed an approximation to avoid the complexities of anisotropy but it yields results which are considerably erraneous. MARCUS and KENNEDY 33 investigated the relation between the elastic constants and the DEBYE temperatures at 0 c K in the DEBYE approximation.
They derived for cubic crystals the following expression,
where M is the average "molecular weight" of the atoms in the crystal and 9 C], 
where
The expression Jj is known as HOUSTON S approximation. The DEBYE temperatures have been calculated using equations (9) and (10) 
REUSS 19 obtained, however, a different set of relations for K and G which are ^22 + S33) + 2 (S12 + S23 + S13) , 15 (Cr) -1 = 4 (Su + S22 + S33) -4(S12 + S23 + S13) + 3 (S44 + S55 + S66) (12) where Sy's represent compliance.
In case of cubic crystals, C);-and S2J-are related by the following expressions (cf. KITTEL 22 ) Cn = (*Sii + S12) / (Si! -S12) (Sn + 2 S12), C12 = -S12/ (Sn -S12) (Sn + 2 S12), C44=L/s44,
•^44 = I/C44 • HILL 20 has shown that the values of K and C obtained by VOIGT and REUSS represent the maximum and minimum limits of these quantities respectively and suggested for a good estimate of these moduli to take the arithmetic mean of these extremes. Thus,
The average sound velocities, vs and v\ can then be computed from the following relations: The elastic constants data for all these semiconductors are at room temperature. The crystals have been divided into three groups -elemental (group IV), compounds from group III -V and compounds from other groups such as II -VI; IV -VI, etc.
The eight different values of the DEBYE temperatures, Ot, . . . , 08 , for each crystal obtained by the method of BETTS et al. 7 a have been presented in Table 2 .
The values of the DEBYE temperatures obtained by VRHG approximation and HOUSTON'S 6 approximation viz. 0 X , have been tabulated for the sake of comparison in 
Discussion
The elastic constants presented in Table 1 HUNTINGTON 1 ) -the values quoted generally differed in the first or second decimal places. This may correspond to an error of about 1 percent in ©d value. It has also been found that very few authors presented density data along with the elastic constants while reporting calculation of DEBYE 0 using a particular method. This is important since a slight difference in o valuevalues remaining same -will give rise to another 1 percent error in the value of the DEBYE temperature. This is evident from the result of JOSHI and MITRA 8a on the calculation of DEBYE 0 of GaAs using HOUSTON'S approximation where they used the same elastic constants as in the present work but report a value of 314 K while in the present work it comes out to be 312.49 K. This may be due to the difference in the density values. Though the difference between the two 0D values is negligibly small, one should not forget that the 0^ values calculated by some of the approximate methods differ by this amount. Hence the accuracy claimed by a particular method has to be viewed with caution. The error introduced by using elastic constants at room temperature instead of the value at 0 °K is also about 1 percent due to the small variation of the elastic constants in this temperature range. 
Conclusion
It has been found that VRHG approximation for the calculation of the DEBYE temperatures of cubic crystals is quite simple and gives accurate results in comparison with any of the other approximate methods. It takes about ten minutes on the slide rule to compute @D . The method is also general in that it is applicable to a crystal of any symmetry. Moreover, in this method the elastic parameters need not be that of a single crystal; such data on hot pressed sintered material will suffice for determining DEBYE 6. This paper is concerned with an ideal spin-l/2-HEisENBERG-model for thin ferromagnetic films. A general method is given for the calculation of the one-spinwave eigenstates and their spectrum in dependence on the lattice type and the orientation of the surfaces of the film. The function that characterises the shape of the spinwave perpendicular to the film must fulfil a linear eigenvalue-difference-equation as well as a set of boundary conditions.
Spinwellen in dünnen ferromagnetischen
For next-neighbour interactions this system may be evaluated for an especially simple case. For it spinwavestates of the form of cos-sin-functions as well as surface states are found. Their momenta are given by some transcendental equations, which are discussed.
For all other cases the given difference-equation cannot be solved in a closed form, but at any rate it is a starting point for numerical calculations.
In a subsequent paper it will be shown that the special case mentioned above covers some important surface orientations of the cubic lattice types. For films of these orientations the dependence of the magnetization on temperature and thickness of the film will be derived from the spinwave spectra.
Von allen Modellen, welche der quantenmechanischen Beschreibung des ferromagnetischen Zustandes dienen, stellt nach wie vor das HEISENBERGModell 1 lokalisierter Spins den günstigsten Kompromiß zwischen der Forderung nach physikalischer Richtigkeit einerseits und den Erfordernissen mathematischer Einfachheit andererseits dar. 
